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nearly.1 Clearly, then, w'a' is the direction and velocity of the wind with reference to the moving surface of the water—but little different from aa', its geographic direction and velocity. Hence the drag of the air on the water, T per unit surface area, is in the direction w'a1. But the water, being free to move, automatically adjusts its motion so as to balance this force by the corresponding force incident to earth rotation. That is, in each vertical column of water of unit cross-section there is a momentum M at right angles to w'a' of such magnitude that
T = 2Mco sin <p.
Now the connecting medium between the wind above and the moving water beneath the surface layer is that surface layer, however thin. Hence the reaction on this surface by the momentum M at right angles to w'a' is the same, this being the resultant of all the subsurface momenta, as would obtain if the neutralizing components parallel to w'a' did not exist. Hence the drag of the under water on the surface is in the direction w'b normal to w'a'. Furthermore, the component of this water drag normal to the direction of surface flow is equal and opposite to that of the wind drag, there being no other horizontal forces operating on it. If, therefore, wp is the direction of surface flow and if pc, normal thereto, represents the component of T in that direction, then pb, equal and opposite to pc, similarly represents the component of the water drag on the surface at right angles to the direction of flow.
From the similarity of triangles and the fact that bw'a' is a right angle, i# follows that pwfa' is half a right angle. Hence, under the conditions assumed as to steady winds and initially still deep water, the final direction of surface drift makes an angle of 45° to the direction of the wind with reference to the water surface—to the right in the northern hemisphere, to the left in the southern.
Consider next the water as made up of separate layers, each moving as a solid and connected to its neighbors by interfacial viscosity, and let ww" be the direction and velocity of the second layer. Clearly, then w"wf is the direction and velocity of the first or surface layer with respect to the second. Also, exactly as before, we find that the drift of this second layer is 45° to the right (northern hemisphere) of the direction of the first layer with respect to the second.
In this manner any depth may be reached, however thin the separate layers. Hence the projection of the envelop of the radii vectors of the water drifts onto the surface is a 45° (or 135°) equiangular spiral about any common starting point of wind and water.
Since the above directional relations are independent of velocity, it follows that the amount of spiralling is directly proportional to depth, provided the viscosity, here owing to turbulence convection, is constant.
1 DURST, Quart. J. Roy. Met. Soc., 50; 115, 1924.

